‘Significant Inc:|dents in Human Spacefllght
WHAT IS IT?

Human spaceflight grew out of the Cold War between the United States and the Soviet Unton. Competitive struggles laid the groundwork with-advances in high altitude
flight, rocketry, and human performance. Human spaceflight reached ifs first defining suceess more than half a cenfury ago, when Cosmonaut Yuri Gagarin became
the first man to orbit the Earth in April 1961. In November 2000, a multi-national crew moved aboard the International Space Station:. By November 2011, the former Cold
War rivals had collaborated to surpass .10 years of continuous presence in space. Now a new record of continuous space habitation is established daily.

The Significant Incidents and Close Calls in Human Spaceflight chart presents a visual overview of major losses and close calls sponmng the history of human spaceflight.
It he|gh’rens awareness of the risks that must be managed as human spoceﬂ|gh’r confinues to advance.

HOW DOES IT WORK?

Even’rs on the chart are organized by ﬂlgh’r phase and ordered chronologically within each phase. Each event is represen’red by a smell box which includes the mission
name, date, a brief description of the incident and any significant'result, such as injury-or loss of life.

Three types of important even’rs are highlighted: loss of crew, crew injury, Ond related or recurring events. Events wi’rh one or more crew fatalities are considered a loss of
crew and highlighfed in red. Crew injury or illness and/or loss of vehicle or mission is designated by orange shading. Related or recurring events are grouped together
and set apart by yellow shaded boxes. These even’rs. have oc_curred repeatedly, are similar in nature, and may continue to occur today.

WHY DO WE HAVE IT?

The Significant Incidents and Close Calls in Human Spaceflight chart is maintained by NASA Johnson Space Center’s Flight Safety Office to raise awareness of lessons that
have been learned through the years. It is a visible reminder of the risks inherent in human spaceflight. It is intended to spark an interest in past events, inspire people to
delve into lessons learned, and encourage continued vigilance. It can aid in developing “what-if” scenarios and in ensuring the lessons of history are incorporated into
new designs. It is being distributed as widely as.possible in the hope that future accidents may be prevented.

WHAT IS THE BONDARENKO STORY?

Two fatal events, the Soviet altitude chamber oxygen fire and the Apollo 1 terminal countdown demonstration test, highlight the importance of sharing information. On March 23, 1961 SQviet cosmonaut
Valentin Bondarenko lost his life after being severely burned in an altitude chamber fire. The incident occurred during a routine fraining exercise, when Bondarenko attempted to throw @n alcohol swab SAIl
into a waste basket, but hit the edge of a hot plate instead. The oxygen-rich environment quickly ignited. Rescue efforts were thwarted because internal pressure prevented rescuers from opening the

chamber’s inwardly swinging hatch for several minutes. By the time the pressure was released and the hatch could be opened, Bondarenko had been hopelessly burned. He died haurs later.

Six years later, three U.S. astronaut’s lives were lost in a fire during the terminal countdown demonstration test. During the test, the Apollo crew module contained an
oxygen-rich atmosphere. An electrical short caused a fire that spread quickly throughout the cabin. Again, rescue efforts were delayed due to the buildup of pressure
behind an inwardly opening hatch. Unlike the Soviet altitude chamber oxygen fire, the crew did not die due to burns from the fire, but from cardiac arrest caused by
smoke inhalation. However, in both the Bondarenko tfragedy and the Apollo 1 incident, high levels of oxygen caused the fires to spread rapidly, and pressure against
inward opening hatches slowed rescue efforts. Neither cabin was equipped with effective fire-suppression equipment.

Information about the Bondarenko incident was not known in the U.S. until 1986 — more than 20 years later. Would access to this information have led to design changes
that saved livese Although that question can never be answered, these events underscore the importance of sharing information in the effort to prevent future tfragedies.

Research & Infographic Design: Dennis Pate & Joanna Opaskar Other Contributors: Rufus Jackson David Salvador Amaris Vigil
Publication Specialist: Ashley Patterson Robert Bobola Gary Johnson Rusty Scheier Edward Weisblatt
Graphic Artist: Faisal Ali David Bradt Tim Kassebaum Meredith Smith Erin Stevenson
Team Lead: Bill Wood Everette Cole Phillip Lewis Paula Smith

Executive Sponsor: Nigel Packham, Ph.D. Andy Foster Stuart Monteleone William Stockton

Patrick Huckaby Jennifer Reister Keith Tischler




[ ]
[ ]
°
L ]
[ ]
[ ]
°
[ ]
[ ]
[ ]
°
Legend > ° -
[ ]
Abbreviations and Acronyms
Crew Injury/lliness Apolio 10 5/22/1969 ° . e
Loss of Crew and/or Loss of Reluledec‘),rel::cumng §wiTch misconfiguration resulted : AC Air Condifioner
Vehicle or Mission 2 Iuno;module control problems. ° APU Auxiliary Power Unit
rew: [ ]
. BMP Microimpurities Removal System (Russian)
. [ ]
X SR-71 X-15 Soyuz 1 Apollo 1 Soyuz 11 Challenger Columbia . CDRA Carbon Dioxide Removal System
°
L
STS-110 4/8/2002 | |Progress M-12M (44P) 8/24/2011 EVA Incidents Summary (1965-2014) ®) ° CMG  Control Management Gyroscope
$TS-109 3/1/2002 | Anomaly in fueléaressunzc'non system led < Soyuz TM-5 9/6/1988 . . . © .
: to shutdown of 3¢ stoge engine. Vehicle o Two de-orbit attempts failed. Crew confined to DM due ervice/Descent Module Separation Failures ° cO Carbon Monoxide
STS-108 . 12/5/2001 failed to reach orbit. » < to OM being jeﬁisor?ed prior to 1% de-orbit attempt. Crew (1961-2008) i ..
Incorrect adjustments to the Crew: 0 Loss of Vehicle/Mission 13 EVAs resulted in crew injury: Apollo 14 1/31/1971 ) prevented erroneous firing of SM separation pyrotechnics. ° COQ Carbon Dioxide
controller software resulted in SSME . o ) X ~ Soyuz TMA-11 (155) 4/19/2008 °
Underperformance. %‘I;S ‘I‘I7| bonker d VA f6/8/2(2;)7 Gelmlnl 10, Apollo 17, Salyut 7 PE-1, Multiple failed docking attempts. Crew: 2 Ballistic, high g entry and landing over 400 ° DM Descent Module
. ermal blanket damage. performe: Salyut 7 VE-3, STS-61-B EVAs 182, Conti d - 1984 e
Crew:7 fo repair damage. STS.37, it PE9, STS-63, STS-97/ 4 develoged o miigate ik of ot faiure of atmospher ! (m ot of nerded forge. ° ) " .
5 s , , C r pheric entry control system. Crev R e Ini 1 ° EM Ext h | Mobilit t
$T8-91 6/2/1998 | Crew:7 STS-100/6A EVAs 182, STS-134/ULF6 recurting docking anomaly. Crew: 3 rew: rew Injury (1) U xtravehicular Mobility Uni
) ) . Docking successful. : ° .
Main engine pressure chamber sensor §TSB IIdMT K Ext | Tank 5/26/2005 Crew: 3 Soyuz 33 4/12/1979 Soyuz TMA-10 (14S)  10/21/2007 Crew: 3 ° EPS Electrical Power Sysfem
frggedﬁg\jfe?ﬁcugreecgjl(cj:egT:ggic error . Lgss So? fgc;)nrjv fri)fr:régfe?nnollmnk PAL ramp. e Medical Evacuations (1976-1987) Bo‘ékup engine burned 25 seconds foo long on Soyuz 5 1/18/1969 Crew: 2 : 4 hi |
o 99 ' + IPS gap filers protruding. Removed during See the Significant Incidents in EVA Operations LEEIDIE LI R de-orbit. Balistic enfry. Voskhod 2 3/19/1965  Crew: | EvV Extravehicular
Crew: 6 fhird mision EVA. Graphic for more defails. Explosion due fo electrical S, MIEOE2 1987 Crew 2 Crew: 2 , . FGB F ti I C Block (Russi
Sopun s | MmN e snctenclone, | woconnnaonisecseasesoonmy | S Lo of Oyond e ; e spiocad ey cuoto & cicu rpiascpmmact reting o o of | Vstok2 e crow : e oo slock [Russian)
DM insulation torn loose on ascent; separation bolt function and damaging Crew: 3 s 6f Misstem Salyut 7, 1985, Crew: 3 ncorrect circuit breakers opened, resulting in the loss o osto rew: ° FSO Flight Safety Office
contingency EVA repair. E;?gr?l?gcry structure and a thermal One returned with visiting crew the automatic control. Vostok 1 4/12/1961 Crew: 1 °
. ’ due to medical condition. Crew: 3 . IRA lley lodine Removal Assembl
Crew:2 Crew: 7 salyut 5, 8/25/1976, Crew: 2 Soyuz 11 6/30/1971 . G Galley lodine Removal Assembly
R STS-93 7/23/1999 Early return of crew due to health Pyrotechnic system failure resulted in crew module °
SRB Seal Events (1981-1996) T ors @ short on ACT Phase A SiTonts from suspactad tosic g ) : GPC General Purpose Computer
STS-51L (Challenger)  1/28/1986 resuied in 1oss of SSME1 Coniroller A and Q 5 gasesinspace;station. Crew: 3 LTI | pe— o/1200% . GPS Global Positioning System
P - olumbia °
SRB seal failure. « SSME3 H, leak: early LOX depletion and OQ Apollo 11 7/21/1969 ?f Crew lliness Gemini 5 ! 8/29/1965 ( )} . H Hvdroaen
Crew: 7 Loss of Crew shutdown. R o 0 Erroneous entry data uplinked; crew manually corrected TPS damage from ascent debris strike 2 Y g
,;\O Engine arm circuit breaker knob broke entry flight profile. Ited in | f d vehicl o
Crew: S N) ff. Circuit breaker successfully reset QO v Nt protie. e SR OUe SIS CMSESeCl ° | | tial t it
O Ot v @ Crew: 2 entry. Similar bipod ramp foam loss MU nertial Measurement Uni
?Ter SRBCgEtlS seoligg onomolies:CS;TS-z allowing ascent. <) Gemini 4 6/7/1965 occurred on STS-7, STS-32, STS-50, STS-52, ° . .
, 41B, 41C, 41D, 51C, 51D, 518, 51G, 51F, Ascent Debris : : - - ©
§ 418 41C. 41D 51C; 51D, 018, 51G. 5 Crew: 2 Eroneous eniy data pinked; crew manualy corected STS-62, and ST§-112 : ISS International Space Station
STS-124 5/31/2008 entry fiight profile. Crew: 7 Loss of Crew ° ITCS |
nternal Thermal Confrol System
STS-51F 7/29/1985 Pad 39-A flame trench suffered Crew: 2 °
Temperature sensor problems resulted in significant damage causing . Voskhod 2 3/19/1965 ) ° KOH Pot ium Hydroxi
SSME1 shutdown at T+5:45 about 3,500 refractory bricks fo Automatic descent system malfunctioned. Issues with S SRS ° o olassiv ydroxide
Crowe: 7 Abort To Orbit be blown away from the flame qar ol manual entry resulted in off-farge, rough ferrain landing. TPS burn-through on left outboard elevon. . LH Liquid Hvd
W E?gfvb}”g"' » 3 Delayed crew recovery. Crew: 7 . 2 Iqul ydrogen
Soyuz 18-1(18a) 4/5/1975 Crew: 2 STS-1 4/14/1981 ° LOC Loss of Crew
Electrical fault caused premature gs-” ed 10/122/1998 Mercury MA-7 ] A 5/24/1962 Right-hand main landing gear door warped N .
fiing of half of fhe 2 siage separation dbzgg\ouugchoggéign%gceted <(\ Pncdh r#)?zon sﬁcnger fanIeId, resc;JIhng in manual entry due to entry heating. : LOV Loss of Vehicle
bolfs, resulting in the inability to fire the main engine bell. 1SS Increment 38 12/11/2013 STS-44 11/24/1991 . . f)/ and off-farget landing. Delayed crew recovery. Crow: 2 . .
remaining ones. Staging failure — 4 1SS Increment 2 4/24/2001 > Mir Collision Events (1994-1997) 7 Crew: 1 LOX Liquid Oxygen
resulted in abort sequence being used ITCS configuration errors resulted Failure of all US. command and  Failure of IMU 2 caused MDF fo be (1971-2008) ) Mercury MA-6 2/20/1962  Other significant STS TPS anomalies: M - ) )
af T=295 seconds. Other significant ascent debris in near freezing and potential control computers on ISS. declared. 10-day mission shortened o Mir 6/25/1997 IS, 10/10/2008, Crew: 3 False landing-bag indicator light led fo entry with STS-6. 418, 51G, 27+ 28, 40, 42, 45 ° MDF Minimum Duration Flight
Sl 2 Loss of Vehicle/Mission Sy sloc cunedien: rupture of water-fo-ammonia heat g 19 7 days. Progress M-34 colided with M. IS S/200CCTSI S retropack in place as a precaution. *Most severe file damage 1o dat . .
STS-116 and STS-125 ?:xchor;ger. o599 2/2000 Crew: 6 Minimum Duration Flight gpeg prezjsu{e‘Shle"t'}ngfgegl' 1SS, 3/2005, Crew: 2 Crew: 1 ost severe tile damage to date. : MetOx Metal Oxide
Apollo 13 4/11/1970 rew: - pekir module isolated. Cables o
' . ) . ; §TS-32 1/9/1990  Hvouah hatchway i Mir 2/26/1998 : . . . .
2 stage center engine shutdown due memgmlﬂi Soyuz TMA-18 (225) 9/23/2010  High bacterial count in postfiight  goneous state vector up-inked fo fiight h;?gr?clognc naympeded Overheating BMP beds produce ° MMOD  Micro-Meteoroid Orbital Debris
to pogo oscillations. First attempt to separate from ISS sample after GIRA installed to control system, causing immediate and - o - hedith-threatening level of CO. 515-134 6/1/2011 Soyuz Landing Events (1967-1993) ° ; ;
Crew: 3 STS-114, 115,118, 119, 124, 126 failed: 1SS crew succeeded in removed iodine. unpredictable atfitude control problems. | Mir Crew: 3 Collision Crew: 2 EgE{nﬁlfn%?:gréggrgﬁéygiﬁ nfgfulﬁa oy Soyuz TM-15 2/1/1993 . NoOy4  Nitrogen Tetroxide
Apollo 12 11/14/1969 - bypassing faulty sensor. Crew: 6 Crew:3 Loss of Attitude Control Mir* 2/24/1997 rollout. Rolled down hillside. ° NSI NASA Standard Initiator
"Potio ) IS Crew: Soyuz 3, 18§ 3 ISS, Flight 2A.1 5/1999  sTS-9 12/8/1983 Mir 8/30/1994 Chemical oxygen generator Crew: 7 Crew: 2 .
Lightning strike on ascent. 3 . " . X X . ! X (SFOG) failure resulfed in fire ° O O
Crew: 3 (%) ISS, Increment 17 4/30/2008 Crew sickened in FGB; likely a Two GPCs failed during reconfiguration Progress M-24 collided with Mir ’ . STS-108 12/17/2001 s ] 8/10/1992 ° 2 Xygen
: (,C,) Freon 218 leaked from SM AC. I’deSU”T of high |0Cﬂ[|2$d CO, levels  for entry. One GPC could not be during se'cond docking attempt. Crew: 5 Violation of minimum landing weather H?r’;zlonc;in o, Leieh ° OM Orbital Module
Gemini 10 7/18/1966 < Crew: 3 cue ?7poor ventiation. recovered. MICIOW32 Solbion Mir, 10/1994, Crew: 6 requirements. jammed, reguiriﬁg cosmonauts to °
1¢ stage oxidizer fank exploded at staging. 1SS Increment 15 6/10-6/18/2007 Crew: 3 Mir 1/14/1994 §TS-40, 6/1991, Crew: 7* Crew: 7 use tools fo pry open. ° OSMA Office of Safety & Mission Assurance
No discernable effects. Nominal ascent. Power switch failures caused loss STS-95 10/29/1998  STS-2 11/12/1981 Soyuz TM-17 collided twice with $18-35, 12/1990, Crew: 7* STS-90 5/3/1998 Crew: 3 : .
Crew: 2 of ISS propulsive atfitude control Preflight sterilization process . tF)olluredof fLI.Iel cellresulted in a MDF Mir during undocking. gg%%%;g?cjgawﬁ ;"0’?' fast Ignding dqedfo hutm}_?nd + Soyuz TM-12 10/10/1991 ° PAL Protuberance Air Load
¢ ; . h isi -6, , : actors and rogue wind gust. Hardes
Z"pc’,b]”gy‘ %geir?g%é”s)i/dcﬂ;elrsey?t;hnf IF:s\/ljlting . Trweelr}%eli(;ﬁ’frgllure also resulted SIENEHENAR, e Eolbion Salyut 7, 9/1982, Cresz 8 shuttle \onding? ¢ Hard impact. News team reported : PASS Primory Avionics Software Sys’rem
w12 107772002 rew: in contaminated drinking water. :n hé/dro en in 'rhg %nrakun water EOJY‘JI ? 51727]0(9:“/ 3 5 Crew: 7 capsule as “very dented.” . PPCO. Partial P f Carbon Dioxid
- 1SS, | t13 8/2006 Crew: 7 leading fo crew dehydration. LT Lo o (CIB . B
T-0 umbilical issues resulted in none of >, Increment 15 / rew CEE 2 itsien TEmmieiee] A STS-37 ] 4/11/1991 Crew: 3 ° o Farmal rressure o aroon bioxiade
the system A pyrotechnic charges firing. Triol coolant leak in SM. STS-87 11/21/1997 Xic byprodu Several factors contributed fo a ° RCS Reaction Control System/Subsystem
Crew: 6 Crew: 3 N Soyuz 33 4/12/1979 low-energy landing 623 feet prior to SoyuzTM-7 4/27/1989 ° Y Yy
rew: Spartan sateliite deployed Main engine anomaly caused final the threshold of the runway at the ble-i “h paer . -
sTs-61C 1/6/1986 IS5, Increment 10 2/2005 withoul proper oclivation. s (AT Gaeeli backup landing locafion. Dauble impact thardlandio” : RMS  Remote Manipulator System
System configuration errors resulted Potential acid preservative aerosol Later captured by EVA crew. ' Crew: 2 Loss of Mission §15-133 21262001 % Crew:5 _ Low Energy Landing : . RTLS Return to Launch Site
;g;rgof?voifgglgﬂﬂghbev%ﬁcﬂ \lvt(L)Jlod ZSCOD? from Russian urinal. Crew: 6 ’ '21 8/24/1976 Experienced sflgnlfcc%nt misalignment between orbiter and 1SS during (3' STS-51D 4/19/1985 s 7 12/10/1982 ©
. ! oyuz T- ° .
have resulted in a Trans-Aflantic Abort rew - Soyuz 21 e post-capture free diff due fo gravity-gradient-induced mofion. Soyuz TM-25 817/1997] \O Right brake failed (locked up) causin e A, - ) . SFOG  Solid Fuel Oxygen Generator
Landing. 1SS, Increment 586 mid-2002-2/03  Mir 7/17/1997  Separation from Salyut failed; ground Crew: 6 Landing rockets fired at heat shield ® 2'0W0U1 OTf |nb?tc:rd T‘crjerond significant o e e ot Srrown .
Crew: 7 Formaldehyde periodically Accide;’ﬁol unpluggiglg (\)fd . %?g;:g;’”d succeeded in opening STS-130 2/10/2010 separafion rather than at landing. ?‘_ C?(:;?'%e © oviboardire. from seat. ° S&MA  Safety & Mission Assurance
e al short and cre exceeded long-term limifs. computer power cable led fo : Experienced significant misalignment between orbiter and 1SS durin Crew: 3 : . . R
Abort Events (1984-195 ErrorleAlSlolac oatte Crew: 3-10 [’;’;5 of affitude confrol andloss of - Crew: 2 R T S I TP e S e A Apouo Astr 27241975 5;5{9 o e 12/;;/ '1‘783 Crew:2 . SM Service Module
STS-41D 6/26/1984 at 230,000 fee wer. 1 4/23/1 Crew: 6 -Two APUs caught fire during rollout. Soyuz 36 7/31/1980 ° .
Following a pad abort, LH, leaked from paceflight fata 1SS, Increment 2-4 4/2001-3/2002  Crew: 3 SO 22 leed N,O, in crew cabin. Crew B. GPC failed on touchdown. by B . SRB Solid Rocket Booster
SSMES, résulfing in a fire af the base of Freon 218 leaked from SM AC. rellues (i Gliifiets il e héspitalized for 2 weeks. Cl + fight control ngr .
Ao oss of Cre $Ts-83 4/6/1997  electrical power systems resulted in Soyuz T-8 4/22/1983 Erenr 3 Crew Injury -Incorrect fignt control resulting in ~30 g impact. ° SSME Space Shuttle Main Engine
b Crew: 3 ) aloss of mission. The launch of the Loss of rendezvous antenna prevented docking. ! rechannelization on rollout. Crew: 2 ° p U ! gl
Crew: 6 Failure of fuel cell number 2 intended docking target, Soyuz 2, was i : : °
ISS, Increment 4 2/2002 (e ited in MDF being declared. e griere ¥ Crew: Soyuz 3 Loss of Mission Mercury MA-7 5/24/1962 Crew: s 23 10/16/1976 ° SSP Space Shuttle Program
SoyuzT-10-1(T-10a) 9/26/1983 MetOx regeneration caused The 15-day mission was g:ru ) ]e . " ] RCS depletion at 80,000 ft. STS-3 o ~ 3/30/1982 L;)r::zed e durir< / . °
Pad booster fire/explosion. Capsule noxious air. shortened to 3 days. rew: 0ss OTMISSIon. skylab 2 5/26/1973  Crew: 1 leof lpc;pcegtoscwlloh%n dunn% o b, Dolorad roGovony 9 . STS Space Transportation System
E! tem Crew: 3 ° i 4 i Gemini 8 3/16-3/17/1966 Multiple failed automatic docking attempts resulted in manual docking to eroration. Stronger fhan preaicte . o
scape System used. W . ° .
Crew: 7 Minimum Duration Flight Skylab. winds confributed Crew: 2
Crew: 2 e el Vel isien S < s 8/2001 Loss of Mission  STUck thruster caused loss of confrol C‘/ a p Crows g : . TPS Thermal Protection System
: ) ! and led to 1¢ U.S. emergency de-orbit. rew: : ° .
g) 2; Exirememly high methanol levels in  grq_51 9/12/1993  Crew: 2 Emergency De-orbit Soyuz 15 8/28/1974 Soyuz 18-1 (18a) 4/5/1975 ° U.S. United States
Other On-pad Abort Events: 9 FGB air sample. Both port-side primary and Soyuz 10 4/23/1971 Descended through an electrical storm Affer ascent abort, capsule landed °
SIS SR SE S, L Y Crew:3 secondary SUPER*ZIP explosive Mercury MA-9 s Automatic docking system failed. Manual docking with Salyut not achieved. during night landing. onsnowysiopeicbove Cl'fff' Parachute . . :
vl Electrical faults caused loss of some o Crew: 2 SiegEEElemslEieraniceilh . Visit the NASA Human Spaceflight Readers Room
STS-1 4/12/1981 STS-104 7/2001  cords fired, resulting in systems and need to perform manudl Crew: 3 Loss of Mission - Crew: 2 Crew Injury . 9
SRB ignifion pressure wave caused TPS SpaceShipOne, 167 972972004 EMU battery lecked hazardous KOH.  containment ube failure and entry. Also experienced high PPCO, Apollo 15 8/7/1971 . (http://spacefight.nasa.gov/outreach/readersroom.html)
and structural damage. Ay Discovered during EMU checkout.  damage in the payload bay. levels in suit during entry operations. Landed with only 2 of 3 parachutes. ° : iani i
Crow: 2 Uncommanded vehicle roll. Crom s Crow: s o] o e SpaceshipTwo, PF04 10/31/2014 Crow 3 Soyuzs 1/18/1969 for the latest version of the Significant Incidents and
Control regained prior to . - rew: anual Entry SR-71 1/25/1966 Vehicle breakup during powered flight. . landing rockets failed to fire M cl Callsin H S fight chart
Apolio 1 (AS-204) 1/27/1967 apogee. Loss of control at high speed -2 f 1 Apollo 12 11/24/1969 N i b ° ose Lalls In Aiuman spacetignt cnart.
Crew cabin fire (electrical short + high Crew: 1 and alfitode Crew: Loss of Crew (1) Harder than normal splashdown resulting in a hard landing. .
pressure O, atmosphere). . Crew: 2 Loss of Crew (1) SpaceShipOne, Flight 11P 12/17/2003 knocked loose a camera. The Crew: 1 Crew Injury °
Crew: 3 Loss of Crew SpaceShipOne, 14P 5/13/2004 Altitude Chamber O, Fire - Soviet  3/23/1961 Navy Chamber 11/17/1962 . Left main landing gear collapsed. camera knocked lunar module pilot . Nigel Packh Ph.D. NASA
i i Alcohol wipe hit hot plate and started fire in Fire started in a 100% oxygen environment Crew: 1 unconscious. 4 igel Facknam, D,
Gemini é 12/12/1965 E'fchgf;g“dpg’ye[e”b”giﬁﬁgf've' oxygen-ric'?\ Iesicha':nber. at 5 psi. Four ofﬁcers°|n1u¥gd _ > — M21.D21 7/30/1966 Crew: 3 Soyuz 1 4/24/1967 ° M(g]h(] er. JSC S&MA Flight Safety Office
UMncggceUrrvegcljng:%ggog%v%%cfggelgf%m to Crew: 1 S pessciciew S it N () Cruise D21 drone collided with M21 during launch, causing M21 Mercury MR-4 7/21/1961 Main and reserve parachutes ¢ . 9er, 9 Y
eject. Launched 3 days later. breakup. Crew survived breakup but one was lost after Inadvertent hatch pyrotechnic firing. failed. ° nigel.packham-1@nasa.gov
) Yy
Crew: 2 @(\ water landing. Capsule sunk. Astronaut nearly drowned. Crew: 1 Loss of Crew ©
S b bT | Fl hT Yé/ Crew: 2 Loss of Crew (1) Crew: 1 Loss of Capsule :
uooroital Flignts . Bill Stockton
[ ]
.. . . . . Summer 2015 . SAIC Lead, FSO Support Team
Flight Landing and Postlandin 0
Launch/Ground Research Facility Afmospheric Flights anding and Postlanding ° willam.pstockion@nasa.gov
[ ]
[ ]
. . . ° ° . o . . . ° ° o _eop_eyge o . H 1 . Dennis Pq‘e, SAIC
The JSC Flight Safety Office maintains the Significant Incidents and Close Calls in Human Spaceflight graphic to provide continuing visibility of the risks inherent with space exploration : .,
. X . . ) . . . . . . . Assessments Specialist, FSO Support Team
and to provide engineers with a summary of past experience. It is hoped this information will be used to learn from the past and make present and future missions safer. ¢ dennisw.pate@nasa.gov
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